S2

A. General Methods
All reactions were carried out under an inert atmosphere of argon in oven dried glassware with magnetic stirring, unless otherwise noted. All chemicals were purchased from were obtained from commercial suppliers and used without further purification. Column chromatography purifications were performed using Merck silica gel 60. Commercial grade solvents and reagents were used without further purification. Analytical thin layer chromatography (TLC) was performed using Merck 60 F254 silica gel plate. Subsequent to elution, plates were visualized using UV radiation (254 nm). Melting points were uncorrected and were recorded on a Kofler hot-stage (VEB Wägetechnik Rapido, PHMK 81/2969). 1 H, 13 C, 15 N and 31 P NMR spectra were registered at 400.13, 100.61, 41.50 and 161.98 MHz, respectively, using a Bruker Avance 400 spectrometer. Residual solvent peaks were used as reference. IR spectra were registered on an IRPrestige-21 (Shimadzu) instrument from KBr pellets. HRMS (ESI) analysis was performed on a BrukermicrOTOF mass spectrometer. The X-ray crystal structures were detected on single crystal diffractometers Agilent Technologies (Oxford Diffraction) «Supernova» and «Xcalibur».
B. Typical experimental procedure for the synthesis of dialkyl 2-chloroethynylphosphonates. [1, 2] In a 250 ml round-bottomed flask equipped with an efficient stirrer, thermometer, and reflux condenser a mixture of sodium hydroxide (3 mol), water (150 ml) and benzyltriethylammonium chloride (2 g) was heated with stirring on an oil bath up to 120 ºC. Then, 10 ml of diethyl ether and a solution of trichloroethylene (1 mol) in 100 ml of diethyl ether were added dropwise. Simultaneously the reaction product was distilled off. The distillate consists mainly of the solution of dichloroacetylene in ether. The distillate was dried over calcium chloride, and then over sodium metal. Yield 60%. Trialkylphosphite (0.6 mol) was added dropwise with stirring at 5-20 °С to ether solution of dichloroacetylene obtained. The reaction mixture was kept overnight. Then, diethyl ether was distilled off. The residue was distilled in vacuum (1 mm Hg), collecting the fraction bp 52-60 °С. Yield 68-72%.
Typical experimental procedure for the synthesis of compounds 3-8, 13 and 14. The corresponding 2-hydrazinylpyridines 1a-f,g,h (1 mmol) was added to a mixture of dialkyl chloroacetylenephosphonate 2a-c (1 mmol) and K2CO3 (1 mmol) in 5 mL of anhydrous acetonitrile at room temperature. The mixture was stirred at room temperature until the starting chloroethynylphosphonate consumed (monitoring with 31 P NMR). After the reaction was completed, the reaction mixture was filtered and evaporated. The oily residue was chromatographed on SiO2 eluting with 1% MeOH in CHCl3.
Typical experimental procedure for the synthesis of compounds 10-12. The corresponding 2-hydrazinylpyridines 1i,j (1 mmol) was added to a mixture of dialkyl chloroacetylenephosphonate 2a,b (1 mmol) in 5 mL of anhydrous acetonitrile at room temperature. The mixture was stirred (at 60°С for 10; at reflux for 11 and 12) until the starting chloroethynylphosphonate consumed (monitoring with 31 P NMR). After the reaction was completed, the reaction mixture was filtered and evaporated. The oily residue was chromatographed on SiO2 eluting with 1% MeOH in CHCl3. 
Dimethyl ((8-chloro-[1,2,4]triazolo[4,3-a]pyridin-3-yl)methyl)phosphonate 4a
Following the general procedure, 4a was obtained from 1b and 2a as pale solid. 1 
Diisopropyl ((8-chloro-[1,2,4]triazolo[4,3-a]pyridin-3-yl)methyl)phosphonate 4b
Following the general procedure, 4b was obtained from 1b and 2b as pale yellow oil. 1 5-chloro-[1,2,4]triazolo[4,3-a]pyridin-3-yl)methyl) 
Diisopropyl ((6-methyl-[1,2,4]triazolo[4,3-a]pyridin-3-yl)methyl)phosphonate 7b
Following the general procedure, 7b was obtained from 1e and 2b as pale yellow oil. 1 
Dimethyl ((6-nitro-[1,2,4]triazolo[4,3-a]pyridin-3-yl)methyl)phosphonate 10a
Following the general procedure, 10a was obtained from 1j and 2a as pale yellow oil. 1 ((8-nitro-[1,2,4]triazolo[1,5-a]pyridin-3-yl)methyl)phosphonate 11b Following the general procedure, 11b was obtained from 1i and 2b as pale solid. 1 ([1,2,4]triazolo[4,3-a]quinolin-1-ylmethyl) 
